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PESCR TRUSS 

NOVEL DMA AND PROCESS FOR PREPARING PROTEIN USING THE DNA 

rTFi.n op r^rmmi nnr 

The present invention relates to a novel DNA and a process 
for preparing a protein which possesses an activity to inhibit 
osteoclast differentiation and/or maturation (hereinafter 
called osteoclastogenesis-inhibitory activity) by a genetic 
engineering technique using the DNA. More particularly, the 
present invention reXates to a genomic DNA encoding a protein 
OClFwhich possesses an osteoclastogenesis- inhibitory activity 
andaprocess for preparing said protein by a genetic engineering 
technique using the genomic DNA. 

BACKGROUND OF THF I NVENTION 
Human bones are constantly repeating a process of resorption and formation. 
Osteoblasts controlling formation of bones and osteoclasts controlling resorption of bones 
take major roles in this process. Osteoporosis is a typical disease caused by abnormal 
metabolism of bones. This disease is caused when bone resorption by osteoclasts exceeds 
bone formation by osteoblasts. Although the mechanism of this disease is still to be 
elucidated conpletdx. the. disease causes the bones to ache, makes the bones fragile, and 
may result in fracturing of the bones. As the population of the aged increases! this disease 
results in an increase in the number of bedridden aged people which becomes a social 
problem. Urgent development of a therapeutic agent for thb disease ts strongly desired. 
Disease due to a 
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decease in bone »ass is expect, to be treat ed by c0ntrol ^ " ^ 
-ne r e sorption , accelerating ^ ^ 

balance between bone resorption and formation. 

Genesis ,s „ to bc im hy ^ 
<iUfercn [Qt ,n. or activation of the ce„ S control^ the bone formation, or by con t ,o,„ ng 
prol,rerat,on. dirferentiaoon. or activation of the cells involved in bone 

resorption, m recent years, strong interest has been directed 
to physiologically active proteins (cytokines, exhibiting such 
activities as described above, and energetic research is 
ongoing on this subject . The cytokines whicb have be,n reported 
to accelerate proliferation or differentiation of osteoblasts 
include the proteins of fibroblast growth factor family (FX3F ; 
Rodan S. 8. et al.. Endocrinology vol. 121, p ion. 1987) , 
insulin-like growth factor I cigf-X: Hock J. M. et al.. 
Endocrinology vol. 122, p 254, 1988), insulin growth factor n 
<lGF-II:McCarthyT. etal.. Endocrinology vol. 124, p301, l9 89> , 
Activin A (centrella M. et al., HOI. Cell. Biol., vol. 11, p 
250, 1991), transfonaing growth factor-0, (Roda K., The Bone, 
vol. 2, p 29, 19881 # Vasculotroptn <varoniqueM. etal., Biochem. 
Biophys. Res. Coanaun./yoi; ^; p 380', 1994), and the protein 
of heterotopic bone formation factor family <bone morphogenic 
protein,- BMP: BMP-2, Yanaguchi A. et al., J. cell Biol. vol. 
113, p 682, 1991, OP-1, Sampath T. K. et al., J. Biol. Chem. 
vol. 267, p 20532. 1992, andKhutsenR. etal., Biochem. Biophys. 
Res. Commun. vol. 194, P 1352, 1993). 

On the other hand, as the cytokines which suppress 
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differentiation and/or maturation of osteoclasts, transforming 
growth factor-p (Chenu C, et. al., Proc . Natl . Acad ^ ^ 
vol. 85, p 5683, 1988), intecleukin-4 (Kasano k. et al 
Bone-Miner., vol. 21, p 179, l9 93>, and the like have been 
reported. Further, as the cytokines which suppress bone 
resorption by osteoclast, calcitonin (Bone-Miner., vol. 17, p 
347, 13 92 ), macrophage colony stimulating factor (Hattersley 
G. et al., «J. Cell. Physiol, vol. 137. p 199. 1988), 
interleukin-4 (Watanabe, K. et al., Biochem. Biophys. Res 
Commun. vol. 172. P 1035, 1990), and interferon-, < GO ven M. et 
al., J. Bone Miner. Res., vol. 1, p 46.9, 198$) have been 
reported. 

These cytokines are expected to be used as agents for treating diseases 
accompanying bone toss by accelerating bone formation or Suppressing bone resorption. 
Clinical test: are being undertaken to verify the effect of improving bone metabolism of 
some cytokines such as insulin-like growth 

factor-i and the heterotopic bone formation factor family, xn 
addition, calcitonin is already commercially available as a 
therapeutic agent for osteoporosis and a pain relief agent . At 
present, drugs for clinic a lly treating bone diseases or 
shortening the period of treatment of bone diseases include 
activated vitamin O,, calcitonin and its derivatives, and 
hormone preparations such as estradiol agent, ipriflavon or 
calcium preparations. These agents are not necessarily 
satisfactory in terms of the efficacy and therapeutic results. 
Development of a novel therapeutic agent which can be used in 
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M. et al. , Biochem. Biophys. Res. commun. vol. 199, P 380, 1994), 
and bone morphogeny protein <BMF:BMP-2; Yamaguchl . A et al j. 
Cell Biol. vol. 113, P 682, 1991, OP-1; Sampath T.K. 3t al., o. 
Biol. Chem. vol. 267, P20532, 1992. Knutsen R. et al., Biochem. 
Biophys. Res . Commun. vol. 194, P 1352, 1992) were reported. 
(0004) 

On the other hand, as a cytokine Inhibiting osteoclast 
formation, that is, differentiation and/or maturation of osteo- 
clast, transforming growth factor-B (Chenu C. et al., Proc. Natl. 
Acad. Sci. USA, vol. 85, p5683, 1988) and lnterleukin-4 (Kasano K. 
et al., Bone-Miner., vol.21, pl79, 1993) were reported. And as a 
cytokine inhibiting bone resorption Induced by osteoclast, calci- 
tonin (Bone Miner., vol.17, p347, 1992), macrophage colony-stimu- 
lating factor (Rattersley G. et al., J. Cell. Physiol, vol.137, 
pl99, 1988), interleukin-4 (VTatanabe,K. et al., Blochem. Biophys. 
Res. Coonnun. , vol.172, pl035, 1990) and interferon- T (Go wen M. et 
al., jr. Bone Miner. Res., vol.1, p469, 1986) were reported. 

C00053 

These cytokines are expected -to improve osteopenia by stimu- 
lating bona formation and inhibiting of bona resorption and 
clinical trial 'of some of the' above-mentioned cytokines such as 
insulin like growth f aotor-l and cytokine of bone morphogenies 
protein family are being carried out as agents Improving bone 
metabolism. Calcitonin has been already saled as a -therapeutic 
agent for osteoporosis or a pain relief ing agent. In addition, 
for the treatment of metabolic bona diseases and for shortening 
treatment duration, active vitamin D 3 , calcitonin and analogue 
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thereof. hor.ones such as estradiol, l priflavone Cr Calclum 
•to. is cllnloally used a, present . Kowever , by ^ therapeutlc 
methods, effects of the treaty ls not necessarily satisfac- 
tory. Therefore, development of a novel therapeutic agent is 
desired in replace of the above methods. 
[0006] 

[Problems to be Solved by the Invention] 

Considering these situations, the present inventors have 
eagerly studied and found that OCIF protein having an inhibitory 
activity on osteoclast formation was already recovered from 
culture medium of human embryonic lung fibroblast cell i lne imr— 
90(ATCC deposit number is CCL186) ( PCT/ JP96/00374 ) . Further, the 
present Inventors have studied on trie origin of OCIF having an 
inhibitory activity on osteoclast formation and determined base 
sequence of genomic DNA of human origined OCIF. An object of the - 
present invention is to provide a genomic DNA encoding OCIF pro- 
tein having en inhibitory activity on osteoclast formation and a 
method of preparing said protein by genetic engineering manipula- 



tion. 
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[Means to Solve the Problem] 

The present invention relates to a genomic DNA encoding 
protein OCIF having an inhibitory activity on osteoclast forma- 
tion and a method of preparing said protein thereby -by genetic 
engineering manipulation. 

The DNA of the present invention comprises base sequence of 
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I 7;- - ~ o £ the PC „ e „ invention can se 

,» a drug composition for oral or nor.-orai ad. 

I Specxfrcally. the drug composition of the ores. , 

<-«o-* 4 Present invention 

, ~ g the PCOteln wnich u an o S teoc lastogcnesis . 

| nhibitory factor as an active ingredient _ ^ 

adaunxatered to humans and animals fl« thp f 

iS * *** th e form of drug 
I composition, a composition for injection, composition for 

I ^ravenous drip, suppository, nasal agent, subungual agent, 

9 Percutaneous absorption agent, and the like are given, m the 

case of the composition for injection, such a composition is 
a mixture of a pharmacological ty effective amount of the 

osteoclastogenesis-ir*ibitory factor of the present invention 
and a pharmaceutical^ acceptable carrier . The compos it ion may 
further comprise amino acids, saccharides, cellulose 
derivatives, and other excipients and/or activation agencs, 
^ including other organic compounds and inorganic compounds which 

are commonly added to a composition for injection. When an 
injection preparation is prepared using the 
> osteoclastogeuesis-inhibitory factor of the present invention 

.. and these excipients and activation agents, a pM adjuster, 

buffering agent, stabilizer, stabilizing agent, and the like 
may be added if necessary to prepare various types of in j action 
agents. 

The present invention will now be described in more detail 
by way of examples which are given for the purpose of 
illustration and not intended to be limiting of the present 
invention. 
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AC0Sraid,i ^«'-P^«. using taTO , npliKe „ u 
Oh. No. 6*0-2, and p WE ,5 cosmid v«,o, ( S , raBe<:ne) ' ' ""^ 

Siratagene Company, provided Molecular Clonta.. a i 

Hareor Ub.ra.or, <,o s9)) w ref ^ Mf M ™' «™ *** 

6. coll. and phage " * ™ * ON A. 

Ecaamifln ftf r "' rirlto " wvmr .to of t,.^ m „. m , r rNft 

Honan placenta g .no^c OHA dia.oived in „„ " 
solution contains, xo m Tris . Hcl , „ „„ ^ ^ ^ ^ 

*° ^ M «*•»*»" <*uoe A, B, c. on. „ 

<TOUnt °' 100 « Action .„ Iyme HboI „ as ^ 

to th.« tub., in the amount. ot unit for ^ a, 0.4 unit 
ror tub. b, 0.6 unit ,or tub. c, and 0.6 unit for Cub . D> 
o»A ,„ dieted ror, J... , ;Jto , edta in tn. «ou»t to Mke 
a 20 « conc.ntr.tion wii : added to each tub. to terminate tne 
reaction, toiloved by extraction uitn phanol/chiozofon. „.„ 
A t-o-foid «r»„nt of .thanol w„ added to the .,..0.3 iayer to 
precipitat. 0MA. DMA «„ ooiiected by contrition. v.s„. d 
with 70% .thanoi, and OHA in each tube v., dieaolved in l00 m 
of TE (.0n,M Tru-HC (pH 8.0, + lraM EOTA, befftx »lu*„. ^etafter called 
TE,. DNA in foer «bes was combined in ore «be and ir^baud for 10 mimne* „ 
6S 9 C. After cooling to room 
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«mpc,a,u,.. *. mmuK W15 ovc „ ayed 

NaCl in a ccnlrifugt P 8 0) ' SmM ^- and IM 

cube (38 ml) . The tub 

hour. at 20t using . r C * ntr ' tU ' ed " "-°»0 «P. for M 

"a. a„d .., al tcactions of the ' « 

2*^<> - «. w „ thU3 COBbined . The dka so * » 

"luted „ lth te to Mke . aucr05e concentratlon to iM ^ ^ 
an, 2 .S- l0 ld volunes ef ethanol w „ ^ ^ preoipitate 
OK*, was dissolved In TE and storsd at 4*;. 

ErrmiraMnn »f ~,n,iri T rrll|| 
the pWElS co=ald vector obtained fro. S trata,ene Co^any 

«.conpl.tel y <U 9 ested-it«,restrlctio„.„, yD eBs-H I .ccordi ng 
to the protocol attached to the cosnid vector at. BnA 

collected by etnano! precipitation was dissolved in te to . 
concentration of l a*/,* . Phosphoric. ,ci<, at the y -and ox this 
^-as renovedueln, calf snail iutesUn.alrailne phosphates, 
and was collected b, phenol fraction and ethanol 
precipitation. The -as dissolved In TE to a concentration 
of 1 mq/tal. 



(ill) 



1 • 5 microgram* of genomic DKA fractionated according to 
■1- an. 3 „ of pWE15 coamtd ^ vhich 
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restriction enzyme BamHI were ligated in 20 M i of a faction 
solution using Ready-To-Go T4DNA ligase of Pharmacia Company" 
The ligated DNA was packaged in vitro using Gigapack~ n 
packaging extract (Stratagene) according to the protocol. 
After the packaging reaction, a portion of the reaction mixture 
was diluted stepwise with an SH buffer solution and mixed with 
E. coli xia-Biue MR (Stratagene) which was suspended in 10 mM 
MgCU to cause phage to infect, and plated onto LB agar plates 
containing SO »q/al of ampiclllin. The number of colonies 
produced was counted. The number of colonies per 1 ui of 
packaging reaction was calculated based on this result, 
(iv) exftpacatiop " r a casnlrf library 

The packaging reaction solution thus prepared was mixed 
with E. coli XLl-Blue MR and the mixture was plated onto agarose 
plates containing amplclllin so as to produce SO, 000 colonies 
per agarose plate having a 15 cm of diameter. After Incubating 
the plate overnight at 37*0, an LB culture medium was added in 
the amount of 3 ml per plate to suspend and collect E. coli cells. Each agarose plate 
was again washed with 3 ml of LB culture medium and the washing was combined with 
the original suspension of E. coli. The E. coli collected from all agarose plates was 
placed in a centrifuge tube, glycerol was added to a concentration of 20% , and 
amptcilltn was farther added to make a final concentration of 50/zg/ml. A portion of 
the E. Coli suspension was removed and the remainder was rcred at -80* C. The 
removed E. Coli was diluted stepwise and plated onto agar plates to estimate the 
number of colonies per 1 ml of 
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E xa m px e2 OO 0 40 0 

screening nf ro ^ min ^xaxY ^ nnrf f i, rAU>Q a^^n y > 

A nitrocellulose filter (Mill ipore) with . ^ 
14.2 cm was placed on each w agarose pia te with a dieter of 
15 on whicn contained 50 W /«l of ampicilim. The cosset library 
was plated onto the plates so as to produce 50,000 colonies of 

E. coli per plate, followed by incubation overnighc at 37«C 

F. coli on the nitrocellulose filter wa, transferred to another 
nitrocellulose filter according to a conventional „«thod to 
obtain two replica filters . According to the protocol attached 
to the cosmid vector kit, cosaid DNA in the E. coli on the replica 
filters was denatured with an alkali, neutralized, and 
immobilized on the nitrocellulose filter using a Stratalinker 
(Stratagenel . The filters were heated for two hours at 80*C 
in a vacuum oven. Tbe nitrocellulose filters thus obtained were 
hybridized using two kinds of DNA produced, respectively, from 
5' -end and 3' -end of human OCIF cDNA as probes. Namely, a 
plasmid was purified from B. coli pKB/oiF10 (deposited at The 
Ministry of International Trade , and T-du$try, . the Agency of 
industrial Science and Technology, Biotechnology Laboratory, 
Deposition No. FERM 3P-5267 ) containing OCIF cDNA. The plasmid j 
containing OCIF cDNA was digested with restriction enzymes Kpnl 
and EcoRf. Fragments thus obtained were separated . using agarose gel electrophoresis. 
KpnJ/EcoRI fragment with a length of 0.2 kb was purified using a Q1AEX II gel 
extraction kit (Qiagen). This DNA was labelled with "p using the Megaprime DNA 
labelling 
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S*— <A m e. sham , (5 - -DNA p robe , Aparl , rom ,„„ , 3 3 0 4 0 0 

f«- the above Pl a,*id b y dig . 5tion uit „ c „ triccion ^ 
Ba^r and EcoR v „a 3 P „ cifi e d aod labeied w lth » p „. _ 0BA probe) 

«■„ , he repto r,l KK dwcribed above was hybridteed wiU, 
the 5' -DNA prob e and the other with the 3 .- DBA ptobe . 

Hybridization and washing of t-h*» 

*mng or the filters were carried out 

according to the protocol attached to the cosmid vector Kit 
Autoradiography detected several positive signals with each 
probe. One colony which gave positive signal* with both probes 
was identified. The colony on the agar plate, which 
corresponding to the signal on the autoradiogram was isolated 
and purified. A cosmid was prepared f ro« the purified colony 
by a convent±onal method. This cosmid was named pWEOCiF. The 
size of the human genomic DNA fragment contained in this cosmid was about 
38 kb. 
Example 3 

<£tacrmmatk>n vf Thn nucleotide scgusncs oLthg h uman nrm p^ir r^ N A 
tagmsm> 

Cosmid pWEOCIF was digested with restriction enzyme EcoRi . 
After the separation of the DNA fragments thus produced by 
electrophoresis using a 0.7% agarose gel. the DNA fragments were 
transferred to a nylon membrane (Hybond -N, Amasham) by the 
Southern blot technique and immobilized on the nylon membrane 
using Stratalinker (Stratagene) . On the other hand, plasmid 
PBKOCIF was digested with restriction enryme EcoRi and a 1.6 

12 
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*b fragtuent containing hu^an OCIF cDNA was i Solated by agarQse 
9-1 electrophoresis. The fragment was labeled with » P using 
the Megaprime DNA labeling system (Amasham) . 

Hybridization of the nylon membrane described above with the »P-Labellcd 
1.6=kb OClFcONA. performed according co a conventional method, detected DNA 
fragments with a size of 

6 kb, 4 kb, 3.6 kb. and 2.6 kb. These fragments hybridized with 
the human OCIF cDNA were isolated using agarose gel 
electrophoresis and individually subcloned into an EcoRi site 
of pBluescript HSK+ vector (Strategene) by a conventional 
method. The resulting plasmids were named respectively. pBSE 6. pBSE 4, pBSE 3.6. 
and PBSE 2.6. 

(>i) Determination of th« aucjgflltdfi v^nrnnfi 

The nucleotide sequences of the human OCIF genomic DNA fragments which 
were subcloned into the plasmid were determined using the ABI 
Dideoxy Terminator Cycle Sequencing Ready Reaction kit (Perkin 
Elmer) and the 373 Sequencing System (Applied Biosys terns) . The 
primers used for the determination of the nucleotide sequences were synthesized based 
on the nucleotide sequence of human OCIF 

cDNA (Sequence ID No. 4 in the Sequence Table) . The nucleotide 
sequences thus determined are given as the Sequences Kb. 1 and 
No. 2 in the Sequence Table. The Sequence ID No. 1 includes 
the first exon of the OCIF gene and the Sequence ID No. 2 includes 
the second, third, fourth, and fifth exons. A stretch of about 
17" kb is present between the first and second exons. 
Example 4 

<E roductinn of rM-rromhlnant- oc.Tv n>]|^ 

i 
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(x, Preparation of OCIP genomic DNA expression cosmid 

To express OCIF genomic DNA in animal ceil,, an expression 
unit of expression plasmid P CDL-SRa296 (Molecular and Cellar 
Biology, vol. 8, P466-472, 1988) was inserted into cosmid vector 
PWE1S (Stratagene) . First of all, the expression plasmid 
pcOL-SRa296 was digested with a restriction enzyme Sal I to 
cut out expression unit with a length of about 1.7 kb which 
includes an SRapromotor, SV40 later splice signal, poly (A) 
addition signal, and so on. The digestion products were 

separated by agarose gel electrophoresis and the 1.7-kb fragment 
was purified using the QIAEX ll gel extraction kic (Qiagen) . 
On the other hand, cosmid vector pWElS was digested with a 
restriction enzyme EcoRl and fragments were separated using 
agarose gel electrophoresis. pWElS DNA of 8.2 kb long was 
purified using the QIAEX II gel extraction kit (Qiagen) . The 
ends of these two DNA fragments were bluntled using a DNA 
blunting kit (Takara Shuzo) , ligated using a *JNA ligation kit 
(Takara Shuzo). and transfectcd into E. coli DH5a (Giboo BRL). The resultant 
transformam was grown and die expression cosmld pWESRft containing the expression 
unit was purified using a Qiagen cctumn (Qiagen). 

The cosmid pWE OCIF containing the OCIF genomic DNA fragment with a 
length of about 38 kb obtained in (i) above was diges~d with a restriction enzyme Notl 
to cut out the OCIF genomic DNA fragment of about 38 kv. After separation by 
agarose ge! electr oph ore s is, the DNA fragment was purified using the QIAEX II gel 
extraction kft (Qiagen). On the other hand, the expression cosmid pWESRa was 
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digested with a re—riot-,- ^ ^ 

re^rxction enzyme EcoRi and th. h- 
product w as extracted with „k «W«tion 

ed with Phenol and chlorof™ 
Precipitated. and di ssolved t „ TE l0r ° t0 ™- « h «°l- 

PXESK* digested wlth , resCriction 

EcoRT-yitinT yt ^ uyme EcoRI and an 

«eo«l X^nl-Hotl aoapter „ H0S , ,„„ ^ 

SHu oT":" C °'' " ere "' ated ^ « - .Xahara 
*nu~ CO. . Ltd. , . « t „ ^ of ^ ^ 

,el .loctropborasis, the product w puriflrt ^ ~ 

" W — »• ^ ^ ~"* «<* . fa* or aoou, 3 7 

kb. which was derived from the digestion with 

reliction enry^ KotI and the ptfESR <x to whlch tne adapter ^ 
attachad were lirratad us In, „ llgMe ^ 
OKA -as pacha^d in vitro ueln, th. Glg apacK pac-cagin, extract 

(Swogene) and oansfeded to s. coil XLl-BluaHR CStrata,ene> 
The resultant transfcr-ant -a, orown „„ passion 
pWK*. OCIF which cootttaed OCIF gnomic DNA nag™.., wa, ^ , 

Q^cncoiuraaW^co). The OOF expression oottaid pWESRsr OCIF was ethanot- 
precipirated. droved in strife dmilled wa« and nsed in t« following analyse 

til) T»n.t m > mas 

• a 

at nrTP nrflTlfY 

A recombinant OCIF w„ expressed a , d«,crib«. below 
usin, tb. OCIF «pr.«ioa cos=id pWSRaQCIF obtained in <i) 

ab ° Ve ^ — -eaaurad. C0S-7 <8xl0>ce t ../well, 

cells (Riken Cell Bank. RCB0539) were plaaxl in a ft-wdl pbr. 
using aa culture -ediuw ,oibco BM., containin, 10% fetal 
booino aerts. (Oibco BRX) . On tb. follow!*, day. tb. culture 



01/05/01 09:29 



PATENT EXPRESS + 617-248-7100 



NO. 086 P018 



330400 

medio* was removed and cells were washed with serum-free DMEM 
culture medium. The OCIF expression cosmid «*E» a0 CIF w hich 
had been diluted with OPTI-MEM culture medium (Gibco 8RL) was 
mixed with lipophectamine and the mixture was added to the cells 
in each well according to the attached protocol . The expression 
cosmid pWESRo was added to the cells in the same manner as a 
control. The amount of the cosmid DMA and Lipophectamine was 
respectively 3 |ig and 12 m . After 24 hours, the culture medium 
was removed and 1.5 ml of fresh EX-ceu. 301 culture medium <jrh 
Bioscience) was added to each well. The culture medium was 
recovered after 48 hours and used as a sample for the measurement 
of OCIF activity. The measurement of OCIF activity was carried 
out according to the method described by Kumegawa, M. et al. 
(Protein, Huclelc Acid, and Enzyme, Vol. 34, p 999 <1989)) and 
the, method of TARAHASHI, N. et al. (Endocrinology vol . 122, p 

1373 (1988)). The osteoclast formation from bone marrow cells isolated from mice 
aged about 17 days in the presence of activated -vitamin D, was evaluated by the 
induction of tartaric acid resistant acidic phosphatase activity. The reduction of 



the acid phospha tase was -measured and used as the activity of 
the protein which possesses osteoclastogenesis-inhibitory 
activity (OCIF)- Namely. 100 pi of a OCIF sample which 

was diluted with a -HEM culture medium (Gibco BRL) containing 
2x1 0~* M activated vitamin D> and 10% fetal bovine serum was added 
to each well of a 96 well micro plate. Then, 3x10 s bone marrow 
cells isolated from mice (about 17 -days old) suspended in 100 
111 of e-MEK culture «*ediu» containing 10* fetal bovine serum 
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for . „« k at 37nc and aoo , hUBidl cule "«» 

°» ^ys 3 and 5. 1 60 « of th ... ' ataos P h ««- 

iou m of the conditioned nediu- w „. f 

frOB — and l«. |tl or a saBple uhi ,. h T rt r *" M 

«»* culture medium containing lxl0 . M activated ^ i 

and ,0% fcta , bovine serum wadded. On day 7. the celb we^ washed with a I 
Phosphate buffered saline and fixed with a ethanot/acetone (l; ,) for one h 

minute at room temperature. The osteoclast fo^ticn wa, 
detected by staining the cell, using an acidic phosphatase 
artivity measurement kit (Acid Phosphatase, leucocyte. Cat. No. 
387-A, Sigma company) . A decrease in the number of cells 
positive to aci«lic phosphatase activity in the presence of 
tartaric acid was taken as the OCIF activity, the results are 
shown in Table 1, which indicates that the conditioned medium 
exhibits the similar activity to natural type OCIF obtained from 
the IMR-90 culture medium and recombinant OCIF produced by CHO 
cells. 
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Activity of ociF i„ !he conditioned med.um of COS-7 cells. 



Dilution 



OCir genomic DHA introduced 
Vector Introduced 
Untreated 



1/10 1/20 — r T^TTTT 



indicates an activity inhibiting 80% or more of 
osteoclast formation, indicates an activity inhibiting 

30-80% of osteoclast formation, and indicate that no 

inhibition of osteoclast fonaation is oDServed. 

Idenrifirarifin of rh* nr^h k y v „ f m Blotting 
A buffer solution (10 ul) for SDs-PAGE (O.S M Tris-HCl. 
20% glycerol, 4% SDS, 20 ug/ml bromophenol blue, pH 6.8) was 
added to 10 ul of the sample for the measurement of OCIF activity 
prepared in <ii) above. After boiling for 3 minutes at 1001;, 
the mixture was subjected to 10% SDS polyacrylamide 
electrophoresis under non-reducing conditions. The proteins 
were transferred from the gel to a PVDF membrane (ProBlott, 
Per kin Elmer) using semi-dry blotting apparatus (Blorad) . The 
membrane was blocked and incubated for 2 hours et.37t5 together 
with a horseradish peroxidase-labeled anti-oCIF antibody 
obtained by labelling die previously obtained anu-OC! F antibody with 
horseradish peroxidase according to a conventional method. 
After washing, the protein which bound the anri-OGF 

antibody was detected using the ECL system CAmasham)-- As shown 
in Figure 1, two bands, one with a molecular weight of about 
120 kilo dalton and the other 60 kilo dalton, were detected in 
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the SU pe™ c obcained fcom cuicute bcoth 

»u Kxlo dalton were not detected in «. 

tected in the supernatant obtained 
from the culture broth of COS-7 cells iB „»,• v. 

ceils in which pWESRa vector 
was transacted, conf irmina that th*. 

9 Cnat P*otem obtained was OCIF. 

XNnn.STRTftT. nPPT.r^ nTT|TTr 
The present invention provides a genomic DHA encoding 
a protein OCIF which possesses an osteoclastogenesis- 
inhibitory activity and a process for preparing this protein 
by a genetic engineering technique using the genomic dna. The 
protein obtained by expressing the gene of the present invention 
exhibits an osteoclastogenesis-inhibitory activity and is 
useful as an agent for the treatment and improvement of diseases 
involving a decrease in the amount of bone such as osteoporosis, 
other diseases resulting from bone metabolism abnormality such 
as rheumatism, degenerative joint disease, and multiple 

myeloma. The protein is further useful as an antigen to 
establish antibodies useful for an immunological diagnosis of 
such diseases. .... 

Depositing Organizations 

The Ministry of International Trade and Industry, National 
Institute of Bioscience and Human Technology, Agency of 
Industrial Science and Technology 

Address: 1-3, Higashi-l-Chome, Tsufcuba-shl, Ibarakx-xen, 
Japan 
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Seq. Id. No. z 1 

j 

i Length of sequence: 1316 

I ) Type of sequence: nucleic acid 

Strandednesss 2 

Topology: linear 

Molecular type: genomic DNA( human OC1F genomic DNA-1 ) 
) Sequence: 



60 
120 
180 



CTGCAGACAT ATAACTT6AA CACTTCGCCC TGATGGGGAA CCAGCTCTCC AGGGACTTTT 
TCAGCCATCT CTAAACAATT TCAGTCGCAA CCCGCGAACT GTAATCCATG AATGGCACCA 
CACTTTACAA CTCATCAACT CTfiACTTCTA GACCAGGGAA TTAATCGGGG ACACAGCGAA 
CCCTACAGCA AACTGCCAAA CTTCTCTCGA TAGCTTGAGG CTAGTCGAAA CACCTCCAGC 240 
AGGCTACTCC A6AAGTTCAG CCCGTACGAA GCTCCGATAC CAATAGCCCT TTGATGATGG 300 
TCCGCTTGCT GAAGGGAACA GTGCTCCGCA AGGTTATCCC TGCCCCAGCC AGTCCAATTT 360 
TCACTCTGCA GATTCTCTCT GGCTCTAACT ACCCCAGATA ACAAGGAGTC AATGCAGAAT 420 
AGCACGGGCT TTAGGGCCAA TCAGACATTA GTTAGAAAAA TTCCTACTAC ATGG7TTATG 480 
TAAACTTGAA GATCAATGAT TGCCAACTCC CCGAAAAGGG CTCAGACAAT CCCATGCATA 540 
AAGAGGGGCC CTGTAATTTG AGGTTTCAGA ACCCGAAGTG AAGGGGTCAG GCAGCCGGGT 600 
ACGGCGGAAA CTCACAGCTT TCGCCCAGCG AGAGGACAAA GGTCTGGGAC ACACTCCAAC .660 
TGCCTCCGGA TCTTGGCTGG ATCGGACTCT CAGGGTGGAG GAGACACAAG CACAGCAGCT 720 
CCCCAGCGJG. T«*<MECCC TCCGACCOT 780 
CGGGAAGGGG CCGGGAAACC TCAGAGCCCC GtGGAGACAG CAGCCGCCTT GTTCCTCAGC 840 
CCGCTGGCTT TTTTTTCCCC TGCTCTCCCA GGGGACAGAC ACCACCGCCC CACCCCTCAC 900 
GCCCCACCTC CCTGGGGGAT CCTTTCCGCC CCAGCCCTGA AAGCGTTAAT CCTGGAGCTT 960 
TCTGCACACC CCCCGACCGC TCCCGCCCAA GCTTCCTAAA AAAGAAAGGT GCAAAGTTTG 1020 
CTCCAGGATA GAAAAATGAC TGATCAAAGG CAGGCGATAC TTCCTGTTGC CGGGACGCTA 1080 
TATATAACGT GATGAGCCCA CGGGCTGCCG AGACGCACCG GAGCGCTCGC CCAGCCGCCG 1140 
CCTCCAAGCC CCTGAGGTTT CCGGGGACCA CA ATG AAC AAG TTG CTG TGC TGC 1193 

Met Asa Lys Leu Lea Cys Cys 
-20 -15 
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GCC CTC GTG GTAAGTCCCT GGGCCAGCCG ACGGGTGCCC CGCGCCTGGG 1242 
Ala Leu Val 

) GAGGCTGCTG CCACCTGGTC TCCCAACCTC CCAGCGGACC GGCCGGGAGA ACCCTCCACT 1302 
CGCTCCCTCC CAGG 1310 

[0025] 

Seq.Id.No. : 2 
Length of sequence: 9898 
Type of sequence: nucleic add 
Strandedness: 2 
Topology: linear 

Molecular type: genomic DHA (human OCIF genomic DNA-2 > 
Sequence: 

GCTTACTTTG TGCCAAATCT CATTAGGCTT AAGGTAATAC AGGACTTTGA GTCAAATGAT 60 
ACTGTTGCAC ATAAGAACAA ACCTATTTTC ATGCTAAGAT GATGCCACTG TGTTCCTTTC 120 
TCCTTCTAC TTT CTG GAC ATC TCC ATT. AAG TGG ACC ACC CAG GAA ACG TIT 171 
Plie Leo Asp lie Ser lie Lys Trp Thr Thr Gin Gin Thr Pbe 
-10 -5 1 

CCT CCA AAG TAC CTT CAT TAT GAC GAA GAA ACC TCT CAT CAG CTG TIG 219 
Pro Pro Lys Tyr Leu His Tyr Asp GU Gl« Thr Ser -His Gin Lett Leu 
5 10 15 

TGT GAC AAA TGT CCT CCT GOT ACC TAC CTA AAA CAA CAG TCT ACA GCA 267 
Cys'Asp Lys Cys Pro Pro Gljr Thr Tyr Leu Lys G1& His Cys Thr Ala 
20 25 30 35 

AAG TGG AAG ACC GTG TGC GCC CCT TGC CCT GAC CAC TAC TAC ACA GAC 315 

21 
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Lys Trp L?s Thr Val Cys Ala Pro Cys Pro Asp His Tyr Tyr Thr Asp 
40 45 50 

AGC TGG CAC ACC ACT GAC GAG TGT CTA TAC TGC AGC CCC GTG TGC AAG 363 
Ser Trp His Thr Se.r Asp Gla Cys Lea Tyr Cys Ser Pro Yal Cys Lys 
55 60 65 

GAG CTG CAG TAC GTC AAG CAG GAG TGC AAT CGC ACC CAC AAC CGC GTG 411 
GIu Lea Gla Tyr Yal Lys Gin Gla Cys Asn Ary Thr His Asn Arx Yal 
70 75 80 

TGC GAA TGC AAG GAA GGG CGC TAC CTT GAG ATA GAG TTC TGC TTG AAA 459 
Cys Gla Cys Lys Gla Gly Arg Tyr Lea Gin lie Gla Phe Cys Leu Lys 
85 90 95 

CAT AGG AGC TGC CCT CCT GGA TTT GGA GTG GTG CAA GCT G GTACGTGTCA 509 . 
His Ar« Ser Cys Pro Pro Gly Phe Gly Val Yal Gin Ala 
100 105 110 

ATGTGCAGCA AAATTAATTA GGATCATGCA ' AAGTCAGATA GTTGTGACAG TTTAGGAGAA 569 

CACTnTGTT CTGATGACAT TATAGGATAG CAAATTGCAA AGGTAATGAA ACCTGCCAGG 629 

T AGGTACTAT GTGTCTGGAG TGCTfCCAMl^CCATTGC TCAGACCAAT ACTTTGCCAC 689 

TACAGGGCAA TTTAATGACA AATCTCAAAT GCAGCAAATT ATTCTCTCAT GAGATGCATG 749 

ATGGTtTTTT Ti'i i I'l'l'l'lT TAAAGAAACA AACTCAAGTT GCACTATTGA TAGTTGATCT 809 

ATACCTCTAT ATTTCACTTC AGCATGGACA CCTTCAAACT GCAGCACTTT TTGACAAACA 869 

TCAGAAATGT TAATTTATAC CAAGAGAGTA ATTATGCTCA TATTAATGAG ACTCTGGAGT 929 

GCTAACAATA AGCAGTTATA ATTAATTATG TAAAAAATGA GAATGGTGAG GGGAATTGCA 989 

TTTCATTATT AAAAACAAGG CTAGTTCTTC CTTTAGCATG GGAGCTGAGT GTTTGGGAGG 1049 

GTAAGGACTA TAGCAGAATC TCTTCAATGA GCTTATTCTT TATCTTAGAC AAAACAGATT 1109 



22 



INTQJLECTUAJ. PROPWTY OFFICE 
Of HI 

2 0 AUG 1998 



01/05/01 09:31 PATENT EXPRESS -» 617-248-7100 NO. 086 P025 

0 330 40 

GTCAAGCCAA GAGCAACCAC TTGCCTATM ACCAAGTCCT TTCTCTTTTG CATTTTGAAC li 69 
. AGCATTGGTC AGCGCTCATG TGTAT7GAAT CT7TTAAACC AGTAACCCAC GmrnTTC 1229 
TGCCACATTT CCGAAGCTTC AGTGCAGCCT ATAACTTTTC ATAGCTTGAG AAAATTAAGA 1289 
GTATCCACTT ACTTAGATGG AAGAAGTAAT CAGTATAGAT TCTGATGACT CAGTTTCAAG 1349 
CAGTCTTTCT CAACTGAAGC CCTGCTGATA TTTTAAGAAA TATCTGGATT CCTAGGCTGG 1409 
ACTCCTTTTT GTGGGCAGCT GTCC7GCGCA TTGTAGAATT TTGGCAGCAC CCCTGGACTC 14S9 
TAGCCACTAG ATACCAATAG CAGTCCTTCC CCCATGTGAC AGCCAAAAAT GTCTTCAGAC 1529 
ACTGTCAAAT GTCGCCAGGT GGCAAAATCA CTCCTGGTTG AGAACAGGGT CATCAATGCT 1589 
AAGTATCTGT AACTATTTTA ACTCTCAAAA CTTGTGATAT ACAAAGTCTA AATTATTAGA 1649 
CGACCAATAC TTTAGGTTTA AAGGCATACA AATGAAACAT TCAAAAATCA AAATCTATTC 1709 
TGTTTCTCAA ATAGTGAATC TTATAAAATT AATCACAGAA GATGCAAATT GCATCAGAGT 1769 
CCCTTAAAAT TCCTCTTCGT ATGAGTATTT GAGGGAGGAA TTGGTGATAG TTCCTACTTT 1829 
CTATTGGATG GTACTTTGAG ACTCAAAAGC TAAGCTAAGT TGTGTGTGTG TCAGGGTGCG 1889 
GGGTGTGGAA TCCCATCAGA TAAAAGCAAA TCCATGTAAT TCATTCAGTA AGTTGTATAT 1349 
GTAGAAAAAT GAAAAGTCGC CTATGCAGC TGGAAACTAG AGAATTTTGA AAAATAATGG 2009 
AAATCACAAG GATCTTTCTT AAATAAGTAA GAAAATCTGT TTGTAGAATG AAGCAAGCAG 2069 
GCAGCCAGAA GACTCAGAAC AAAAGTACAC ATTTTACTCT GTGTACACTG GCAGCACAGT 2123 
GGGATTTATT TACCTCTCCC TCCCTAAAAA CCCACACAGC GGTTCCTCTT GGGAAATAAG 2189 
.AGGTTTCCAG CCCAAAGAGA AGGAAAGACT ATGTGGTGTT ACTCTAAAAA CTATTTAATA 2249 

Acecrrncr tgttgctctt ccrcTrncA aatcagattg tctcctctcc atattttatt 2309 

TACTTCATTC TGTTAATTCC TGTGGAATTA CTTAGAGCAA GCATGGTGAA TTCTCAACTG 2369 
TAAAGCCAAA TTTCTCCATC ATTATAATTT CACATTTTGC CTGGCAGOTT ATAATTTTTA 2429 
TATTTCCACT GATAGTAATA AGGTAAAATC ATTACTTAGA TGGATAGATC TTTTTCATAA 2489 
AAAGTACCAT CAGTTATAGA GGCAAGTCAT GTTCATGTTC AGGAAGGTCA TTAGATAAAG 2549 
CTTCTGAATA TATTATGAAA CATTAGTTCT GTCATTCTTA GATTCTmT GTTAAATAAC 2S09 
TffAAAAGCT AACTTACCTA AAAGAAATAT CTGACACATA TGAACTTCTC ATTAGGATGC 2669 
AGGAGAAGAC CCAAGCCACA GATATGTATC TGAAGAATGA ACAAGATTCT TAGGCCCGGC 2729 
ACGGTGGCTC ACATCTGTAA TCTCAAGAGT TTCAGAGGTC AAGGCGGGCA GATCACCTGA 2739 
GGTCAGGAGT TCAAGACCAG CCTGGCCAAC A7GA7GAAAC CCTGCC7CTA CT.AAAAATAC 2549 
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AAAAATTAGC AGGGCATGGT GGTGCATGCC TGCAACCCTA GCTACTCAGG AGGCTCAGAC 2909 
AGGAGAATCT CTTGAACCCT CCAGGCCGAG GTTGTGGTGA GCTGAGATCC CTCTACTGCA 2969 
CTCCAGCCTG GGTGACAGAG ATGAGACTCC GTCCCTGCCG CCGCCCCCGC CT7CCCCCCC 3029 
AAAAAGATTC TTCTTCATGC AGAACATACG GCAGTCAACA AAGGGAGACC TGGGTCCAGG 3089 
TGTCCAAGTC ACTTATTTCG AGTAAATTAG CAATGAAAGA ATGCCATGGA ATCCCTGCCC 3149 
AAATACCTCT GCTTATGATA TTGTAGAATT TGATATAGAG TTGTATCCCA TTTAAGGAGT 3209 
AGGATGTAGT AGGAAAG7AC TAAAAACAAA CACACAAACA GAAAACCCTC TTTGCTTTGT 3269 
AAGGTGGTTC CTAAGATAAT GTCAGTGCAA TGCTOGAAAT AATATTTAAT ATGTGAAGGT 3329 
TTTAGCCTGT GTnTCCCCT CCTGTTGTTT TTTTCTGCCA GCCCTTTGTC ATTTTTGCAG 3389 
GTCAATGAAT CATGTAGAAA GAGACAGGAG ATGAAACTAG AACCAGTCCA TTTTGCCCCT 3449 
TTTTTTATTT TCTGGTTTTG GTAAAAGATA CAATGAGGTA GGaOTTGAG ATTTATAAAT 3509 
GAAGTTTAAT AAGTnCTGT AGCTTTGATT TTTCTCTTTC ATATTTGTTA TCTTGCATAA 3569 
GCCAGAATTG GCCTGTAAAA TCTACATATG GATA7TGAAG TCTAAATCTG TTCAACTAGC 3629 
TTACACTAGA TGGAGATATT TTCATATTCA GATACACTGG AATGTATGAT CTAGCCATGC 3689 
GTAATATAGT CAAGTGTTTG AAGGTATTTA TTTTTAATAG CGTCTTTAGT TGTGGACTGG 3749 
TTCAAGTTTT TCTGCCAATG ATTTCTTCAA ATTTATCAAA TATTTTICCA TCATGAAGTA 3809 
AAATGCCCTT GCAGTCACCC TTCCTGAAGT TTGAACGACT CTGCTGTTTT AAACAGTTTA 3869 
AGCAAATGGT ATATCATCTT CCGTTTACTA TGTAGCTTAA CTGCAGGCTT ACGCTTTTGA 3929 
CTCAGCGGCC AACTTTATTO CCACCTTCAA AAGTTTATTA TAATGTTGTA AATmTACT 3989 | ~ 

TCTCAAGGTT AGCATACTTA GGAGTTGCTT CACAATTAGG ATTCAGGAAA GAAAGAACTT 4049 
CAGTAGGAAC TGAITGGAAI TTAATGATGC AGCATTCAAT .GGGTACTAAT TTCAAAGAAT 4109 j 
GATATTACAG CAGACACACA CCAGTTATCT TGATTTTCTA GGAATAATTG TATGAAGAAT 4169 I 
ATGGCTGACA ACACGGCCTT ACTGCCACTC AGCGGAGGCT GGACTAATGA ACACCCTACC 4229 I 
CTTCmCCT TTCCTCTCAC ATTTCATGAG CGTTTTGTAG GTAACGAGAA AATTGACTTG 4289 j. 
CATTTCCATT. ACAAGGAGCA GAAACTGGCA AAGGCCATG A TGGTGGAAGT TrTCTTCTGT. 4349 j 
CTAATGAAGT GAAAAATGAA AATCCTAGAG TTTTGTGCAA CATAATAGTA GCAGTAAAAA 4409 j 
CCAAGTGAAA AGTCTTTCCA AAACTGTCTT AAGAGGGCAT CTGC7GGGAA ACGATTTGAG 4489 



i ;< 



i 



GAGAAGGTAC TAAATTGCTT GGTATTTTCC GTAC CA ACC CCA GAG CGA AAT ACA 4523 j. 

Gly Thr Pro Glu Are Asitirar - — i 
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OF NZ. 
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GTT TGC AAA ACA TGT CCA GAT GGG TTC TTC TCA AAT GAG ACG TCA TCT 4571 
Yal Cys Lys Arz Czs Pro Asp Gly Pbe Pbe Ser Aso Glu Thr Ser Ser 
120 125 130 135 

AAA GCA CCC TGT AGA AAA CAC ACA AAT TGC AGT GTC TTT GGT CTC CTG 4619 
Lys Ala Pro Cys Arg Lys His Thr Asa Cys Ser 7al Phe Gly Leu Leu 
140 145 150 

CTA ACT CAG AAA GGA AAT GCA. ACA CAC GAC AAC ATA TGT TCC GGA AAC 4667 
Leu Tar Glu Lys Gly Asn Ala Thr His Asp Asa lie Cys Ser Gly Asn 
155 160 165 

AGT GAA TCA ACT CAA AAA TGT GCA ATA G GTAATTACAT TCCAAAATAC 4715 
Ser Glu Ser Thr Gla Lys Cys Gly lie 
170 175 

GTCTTTGTAC GATTTTGTAG TATCATCTCT CTCTCTGAGT TGAACACAAG GCCTCCAGCC 4775 
ACATTCTTGG TCAAACTTAC ATTTTCCCTT TCTTGAATCT TAACCAGCTA AGGCTACTCT 4835 
CGATGCATTA CTGCTAAAGC TACCACTCAG MTCTCTCM.JIAACTCATCT TCTCACAGAT 4395 
AACACCTCAA AGCTTGATTT TCTCTCCTTT CACACTGAAA TCAAATCTTG CCCATAGGCA 4955 
AAGGGCAGTG TCAAGTTTGC CACTGAGATG AAATTAGGAG AGTCCAAACT GTAGAATTCA 5015 
CGTTGTGTGT TATTACTTTC ACGAATGTCT GTATTATTAA CTAAAGTATA TATTGGCAAC 5075 
TAAGAAGCAA AGTGATATAA ACATGATGAC AAATTAGGCC AGGCATGGTG GCTTACTCCT 5185 . 
ATAATCCCAA CATTTTGGGG GGCCAACGTA CGCAGATCAC TTGAGGTCAG GATTTCAAGA 5195 
CCAGCCTGAC CAACATGGTG AAACCTTGTC TCTACTAAAA ATACAAAAAT TAGCTGGGCA 5255 
• TGGTAGCAGG CACTTCTAGT ACCAGCTACT CAGGGCTGAG GCAGGAGAAT CGCTTGAACC 5315 
CAGGAGATGG AGGTTGCAGT GAGCTGAGAT TGTACCACTG CACTCCAGTC TGGGCAACAG 5375 

25 



01/05^01 09:31 PATENT EXPRESS -» 617-248-7100 NO. 086 P028 



AGCAAGATTT CATCACACAC ACACACACAC ACACACACAC ACACATTAGA AATGTGTACT 5435 
TGGCTTTGTT ACCTATGGTA 77AGTGCATC TATTGCATGG AAC7TCCAAG CTACTCTGGT 5195 
TGTGTTAAGC TCTTCATTGG GTACAGGTCA CTAGTATTAA GTTCAGGTTA TTCGGATGCA 5555 
TTCCACGGTA GTGATGACAA TTCATCAGGC TAGTGTGTGT GTTCACCTTG TCACTCCCAC 5615 
CACTAGACTA ATCTCAGACC TTCACTCAAA GACACATTAC ACTAAAG^rG ATTTGCTnT 5675 
TTGTGTTTAA TCAAGCAATG GTATAAACCA GCTTGACTCT CCCCAAACAG TTTTTCGTAC 5735 
TACAAACAAG TTTATGAAGC AGAGAAATGT GAATTGATAT ATATATGAGA TTCTAACCCA 5795 
GTTCCAGCAT TGTTTCATTG TGTAATTGAA ATCATAGACA AGCCATTTTA GCCTTTGCTT 5855 
TCTTATCTAA AAAAAAAAAA AAAAAAATGA AGGAAGGGGT ATTAAAAGGA GTGATCAAAT 5915 
TTTAACATTC TCTTTAATTA ATTCATTTTT AATTTTACTT TTnTCATTT ATTGTGCACT 5975 
TACTATGTGC TACTGTGCTA TAGAGGCTTT AACATTTATA AAAACACTGT GAAAGTTGCT 6035 
TCAGATGAAT ATAGCTAGTA GAACGGCAGA ACTAGTATTC AAAGCCAGG7 CTGATGAATC 6095 
CAAAAACAAA CACCCATTAC TCCCATTTTC TGGGACATAC TTACTCTACC CAGATGCTCT 6155 
GGGCTTTGTA ATGCCTATGT AAATAACATA GTTTTATGTT TGGTTATTTT CCTATGTAAT 6215 
GTCTACTTAT ATATCTGTAT CTATCTCTTG CTTTGTTTCC AAAGGTAAAC TATCTGTCTA 6275 
AATGTCGCCA AAAAATAACA CACTATTCCA AATTACTGTT CAAATTCCTT TAAGTCAGTG 6335 
ATAATTATTT GTTTTCACAT TAATCATGAA GTTCCCTGTG GGTACTACCT AAACCTTTAA 6395 
TAGAATGTTA ATGTTTCTAT TCATTATAAG AATTTTTGGC TGTTACTTAT TTACAACAAT 6455 
ATTTCACTCT AATTAGACAT XTACTAAACT TTCTCTTGAA AACAATGCCC AAAAAAGAAC 6515 
ATTAGAAGAC ACGTAAGCTC AGTTGCTCTC TGCCACTAAG ACCAGCCAAC AGAAGCTTGA 6575 
TTTTATTCAA ACTTTGCATT TTAGCATATT TTATCTTGGA AAATTCAATT GTGT T GGTT I 6635 

Tncrnrre tttgiattga atagactctc agaaatccaa ttcttcagta aatcttctgg 6695 

GTTTTCTAAC CTTTCTTTAG AT GTT ACC CTG TGT GAG GAG GCA TTC TTC AGG 6747 

Asp Val Thr leu Cys Gin GIo Ala Phe Phe Arg 

180 • 185 

TTT GCT GTT CCT ACA AAG TTT ACG CCT AAC TGG CTT AGT GTC TTC GTA 6795 
Phe Ala Val Pro Thr hjs Phe Thr Pro Asn Trp Leu Ser Val Leo Yal 

190 195 200 
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GAC AAT TTG CCT GGC ACC AAA GTA AAC GCA GAG ACT GTA GAG AGG ATA 63< 3 
Asp Asa Leu Pro Gl 7 Thr L 7 s Va! Asa Ala Glu Ser Val Glu Ar* He 
205 210 215 

AAA CGG CAA CAC AGC TCA CAA GAA CAG ACT TTC CAG CTG CTG AAC TP 6891 
Irs Ar g Gin His Ser Ser Gin Glo Gla Thr Phe Gin Let, Lea Lps Lea 
220 225 230 



235 



TCG AAA CAT CAA AAC AAA CAC CAA GAT ATA GTC AAG AAG ATC ATC CAA G 5940 
Trp Its His Gin Asn Irs Asp Gin Asp He Val Its Lys He n e Gin 
240 245 250 

GTATGATAAT CTAAAATAAA AAGATCAATC AGAAATCAAA GACACCTATT TATCATAAAC 7000 
CAGGAACAAG ACTGCATGTA TGTTTAGTTG TGTGGATCTT GTTTCCCTGT TGGAATCATT 7060 
GTTCCACTGA AAAAGTTTCC ACCTGATAAT GTAGATGTGA TTCCACAAAC AGTTATACAA 7120 
GGTTTTGTTC TCACCCCTGC TCCCCAGTTT CCTTGTAAAG TATGTTGAAC ACTCTAAGAG 7180 
AAGAGAAATG CATTTGAAGG CAGGGCTGTA TCTCAGCGAG TCGCTTCCAG ATCCCTTAAC 7240 
CCTTCTGTAA CCAGCCCCTC TAGACCACCA AGGAGAAGCT CTATAACCAC TTI3TATCTT 7300 
ACATTGCACU TCTACCAAGA AGCTCTGTTG TATTTACTTG GTAATTCTCT CCAGGTAGGC 7360 
TTTTCGTAGC TTACAAATAT GTTCTTAT1A A7CCTCATGA TATGGCCTGC ATTAAAATTA 7420 
TTTTAATGGC ATATGTTATG AGAATTAATG AGATAAAATC TGAAAAGTGT TTGAGCCTCT 7480 
TGTAGGAAAA AGCTAGTTAC ACCAAAATGT TCTCACATCT TATAAGTTTA 7ATAAAGATT 7540 
CTCCTTTAGA AATGGTGTGA CAGAGAAACA GAGAGAGATA GGGAGAGAAC TGTGAAAGAA 7600 
TCTGAAGAAA AGGAGTTTCA TCCAGTGTCG ACTGTAAGCT TTACGACACA TGAfGGAAAG 7660 
AGTTCTGACT TCAGTAAGCA TTGGGAGGAC ATGCTAGAAG AAAAAGCAAG AAGAGTTTCC 7720 
ATAATGCAGA CAGCGTCAGT GAGAAATTCA TTCAGGTCCT CACCAGTAGT TAAATGACTG 7780 
TATAGTCTTG CACTACCCTA AAAAACTTCA AGTATCTGAA ACCGGGGCAA CAGATTTTAG 7340 
GAGACCAACG TCTTTGAGAG CTGATTGCTT TTGCTTATGC AAAGAGTAAA. CTTTTATGTT 7900 
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T7GAGCAAAC CAAAAG7A7T CTT7GAACGT ATAATTAGCC CTGAAGCCGA AACAAAAGAC 79 6 Q 
AAAA7CAGAG ACCGTTAGAA TTGGAAGCAA CCAAATTCCC TATTTTATAA ATGAGGACAT 8020 
TTTAACCCAG AAAGATGAAC CGATTTGGCT TACGCCTCAC AGATACTAAC- TGACTCATGT 8080 
CATTAATAGA AATGTTAGTT CCTCCCTCTT AGGTTTGTAC CCTAGCTTAT TACTGAAATA 8140 
TTCTCTAGGC TGTGTGTCTC CTTTAGTTCC TCGACCTCA7 GTCTTTGAGT TTTCAGATAT 8200 
CCTCCTCATG GAGGTAGTCC TCTGGTGCTA TGTGTATTCT TTAAAGGCTA GTTACGGCAA 8260 
TTAACTTATC AACTAGCGCC TACTAATGAA ACTTTGTATT ACAAAGTAGC TAACTTGAAT 8320 
ACTTTCCTTT TTTTCTGAAA TGTTATGGTG GTAATTTCTC AAACTTTTTC TTAGAAAACT 8380 
GAGAGTCATG TGTCTTATTT TCTACTGTTA ATTTTCAAAA TTAGGAGCTT CTTCCAAAGT 8440 
TTTGTTGGAT GCCAAAAATA TATAGCATAT TATCTTATTA TAACAAAAAA TATTTATCTC 8500 
AGTTCTTAGA AATAAATGGT GTCACTTAAC TCCCTCTCAA AAGAAAAGGT TATCATTGAA 8560 
ATATAATTAT GAAATTCTCC AAGAACCTTT TGCCTCACCC TTGTTTTATG ATGGCATTGG 8620 
ATGAATATAA ATCATCTGAA CACTTATCTG GGCTTTTGCT TTATGCAG AT ATT CAC 8675 

Asp lie Asp 

CTC TGT GAA AAC AGC GTG CAG CGG CAC ATT GGA CAT GOT AAC CTC ACC 8/24 
Lea Cys Gin Asn Ser Yal Gin Ar* His He GLy His Ala Asn Leo Thr 
255 260 265 270 

TTC GAG CAG CTT'CGT AGC TTG ATG GAA AGC TTA CCC GGA AAC AAA GTG 8772 
Pbe Gin Gin Len Ax* Ser leu Met Gio Ser Lea Pro Gly Lys lys Yal 
275 280 285 

GGA CCA GAA GAC ATT GAA AAA ACA ATA AA6GCA TGC AAA CCC AGT GAC 8820 
Gly Ala Git Asp lie Gin Lys Thr He Lys Ala Cys Lys Pro Ser Asp 
290 295 300 

CAG ATC CTG AAG CTG CTC AGT TTG TGG CGA ATA AAA AAT GGC GAC CAA 886? 
Gla He Leu Lzs Leu Leu Ser Leo Trp Arj lie Its Asn Gly As? Gin 
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GAC ACC TIG AAG GGC CT.A ATG CAC GCA CTA AAG CAC TCA AAg" ACG TAC 
Asp Tbr Leu Lys GI7 Leu Met His Ala Leu Lys His Ser L 7 s Thr T 7 r 
320 325 330 



8916 



CAC TTT CCC AAA ACT GTC ACT CAG ACT CTA AAG AAG ACC ATC AGC TTC 8964 
His Phe Pro Lys Tbr Val Thr Gla Ser Lea Lys Lys Thr He Ar? P oe 
335 340 345 350 

CH CAC AGC TTC ACA ATG TAC AAA TTG TAT CAG AAG TTA TTT TTA GAA 9012 
Leu His Ser Phe Tar Met Tyr lys Leu T?r Gin Lys Lea Phe Leu Gla 
353 360 365 

ATG ATA GOT AAC CAG GTC CAA TCA GTA AAA ATA AGC TGC TTA 9054 
Met Ue Gly Asn Gla Val Gla Ser Val Lys lie Ser Cys Leu 
370 375 380 

TAACTGGAAA TGGCCATTGA GCTGTTTCCT CACAATTGGC GAGATCCCAT GGATGAGTAA 9114 
ACTGTTTCTC AGGCACTTGA GGCTTTCAGT CATATCTTTC TCATTACCAG TGACTAATTT 9174 
TGCCACAGGG TACTAAAAGA AACTATGATG TGGAGAAAGG ACTAACATCT CCTCCAATAA 9234 
ACCCCAAATG GTTAATCCAA CTCTCAGATC TGGATCGTTA TCTACTGACT ATATTTTCCC 9294 
TTATTACTGC TTGCAGTAAT TCAACTGGAA ATTAAAAAAA AAAAACTAGA CTCCACTGGG 9354 
CCTTACTAAA TATGGGAATG TCTAACTTAA ATAGCTTTGG GATTCCAGCT ATGCTAGAGG 9414 
CTTTTATTAG AAAGCCATAT TTmTCTGT AAAAGTTACT AATATATCTG 7AACACTAT7 9474 
ACAGTATTGC TATTTAf ATT CATTCAGATA TAAGATTTGG ACATATTATC AT CCTATAAA 9534 
C-AAACGGTAT GACTTAATTT TAGAAAGAAA ATTATATTCT GTTTATTATG ACAAATGAAA 9594 
CAGAAAATAT ATATTTTTAA TGGAAAGTTT CTAGCATTTT TCTAATAC-GT ACTGCCATAT S654 
TTTTCTGTGT GGAGTATTTT TATAATTTTA TCTGTA7AAG CTGTAATATC ATTTTATAGA 9714 
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AAATCGATTA TTTAGTCAAT TGTTTAATGT TCGAAAACAT ATGAAATATA AATTATCTGA 9774 
ATATTACATC CTCTGAGAAA TTGAATGTAC C7TA7TTAAA AGAT7TTA7G CTT7TATMC c 83J 
TATATAAATG ACATTATTAA AGTTTTCAAA TTATTTTTTA TFGCTTTCTC TGTTGCTTT7 9 894 
ATTT 

98 9S 

[0026] 

Seq.ld.No.: 3 

Length of sequence: 401 

Type of sequence: amino acid 

Strandedness : 1 

Topology: linear 

Molecular type: protein 

Sequence: 

Met Asa Asa Lea Lea Cys Cys Ala Leo Val phe Leo Asp He Ser 

-20 -15 -io 

He Lys Trp Tor Thr Clo CItt Thr Pbe Pro Pro Lys Tyr Lea His 

" 5 I 5 

Tyr Asp GIu CI a Thr Ser His CIn Lea Lea Cys Asp Lys Cys Pro 
10 15 20 

Pro Cly Thr Tyr Leo Lys Gin His Cys Thr Ala Lys Trp Lys Thr 
25 30 35 

Vai Cys Ala Pro Cys Pro Asp His Tyr Tyr Thr Asp Ser Trp His 
40 45 50 

Thr Ser Asp Glo Cys Leo Tyr Cys Ser Pro Val Cys Lys Glu Leo 
55 60 -65 

Gin Tyr Yal Lys Gin Glo Cts Asn Are Thr His Asa Ar* Val Cys 
™ 75 80 

Gla Cys Lys Gia Glr Ar* Tyr Lea Gia lie Gla Phe Cys Lea Lys 
85 90 95 

His Arz Ser Cys Pro Pro Gly Fhe Gly Yzi V*l Glo Ala Giy Tir 
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105 



110 



Pro GI. Arg toa ^ r« C?s L„ ^ c?s Pr „ to C1? ^ fhe 
llo ]20 



125 



Ser Asn CIu Tor Ser Ser Lys Ala Fro C ys Ar ? Lys His Thr Asn 
130 135 M0 

CFi Ser Val Phe GI 7 lea Lea Leu Thr Gin Lys Gly Asa Ala Thr 

145 150 155 

His Asp Asn He Cys Ser Gly Asn Ser Gla Ser Thr Gin Lys Cys 

160 165 170 

Gly lla Asp Val Thr lea Cys Gla Gin Ala Phe Pne Ar Z Phe Ala 

175 180 ^5 

Val Pro Thr Lys Phe Thr Pro Asa Trp Lea Ser Val len Val Asp 
190 195 200 

Asn Len Pro Gly Thr Lys Val Asa Ala Gla Ser Val Gla Arg He 
205 210 215 

Lys Arg Glo His Ser Ser Gin Gla Gin Thr Phe Gla Lea Len Lys 
220 225 230 

Lea Trp lys His Gin Asn Lys Asp Gin Asp lie Val Lys Lys lie 
235 Z40 245 

He Gin Asp He Asp Lea Cys Glo Asn Ser Va.1 Gin Arg His He 
250 255 280 

Gly His Ala Asn Leo Thr Phe Gla Gin Lea Ar* Ser Lea Met Gla 
265 270 275 

Ser Lea Pro Gly Lys Lys Val Gly Ala. Gla Asp He Gla lys Thr 
280 285 290 

He Lys Ala Cys Lys Pro Ser Asp Gin He Lea Lys Lea- Lea Ser 
265 300 305 

Lea Trp Arg He Lys Asn Gly Asp Gin Asp Thr lea Lys Gly Lea 
SIO 315 



320 
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Met Eis Ala Lea Lys Eis Ser L/s Tfcr Tyr His Pie Pro L 7S Thr 
325 33 0 33 - 

Vai Tbr CId Ser Leu Lys Lys Thr He Arg Phe Leu His Ser Phe 

340 345 350 

Thr Met Tyr Lys Leu Tyr Glo Lys Lea Pfae Leu Cla Met He Cly 

355 3 6 o 365 

Asa Gin Val Gin Ser Fal Lys He Ser Cys Leu 

370 375 3Q0 
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Seq. Id. No, : 4 

Length of sequence : 12C6 

*y?e of sequence; nucleic acid 

SrraLndedness: l 

Topology r linear 

Molecular type: cDNA 

Sequence ; 

A7SAAC.UCT TGCTGTC-CTC CGCGCTCG7G T7TCTGGACA TCTCCATTAA G7CGACCACC 60 
CACGAAACCT TTCC7CCAAA C7ACCTTCAT TATCACGAAG AAACCTC7CA TCAGCTGTTG 120 
TGTGACAAAT GTCC7CCTGG TACCTACCTA AAACAACACT GTACAGCAAA GTGGAAGACC Z80 
GTuTGCGCCC CTTGCCCTGA CCACTACTAC ACAGACAGCT GGCACACCAG 7GACGAGTGT 240 

C7ATACTGCA GCCCCGTGTG CAAGGAGCTG CAGTACGTCA AGCAGGAGTG CAATCGCACC 300 

CACAACCGCG TGTGCGAATG CAAGGAAGGG CGCTACCTTC AGATAGAGT7 CTGCTTGAAA 350 

CATAGGAGCT GCCCTCCTCG ATTTGGAGTG GTGCAAGCTG GAACCCCAGA GCGAAATACA 420 

GTTTGCAAAA GATGTCCAGA TGGG7TCTTC TCAAATGAGA CGTCATCTAA AGCACCCTGT 480 

AGAAAACACA CAAATTGCAG TGTCTTTGGT CTCCTGCTAA CTCAGAAAGG AAATGCAACA 540 

CACGACAACA TATGTTCCGG AAACAGTGAA TCAACTCAAA AATGTGGAAT AGATGTTACC 600 

CTGTGTGAGG AGGCATTCTT CAGCTTTGCT GT7CCTACAA AGTI7ACGCC TAACTGGCT7 630 

AGTGTCTTGG TAGACAATTT GCCTCGCACC AAAGTAAACG CAGAGAGTGT AGAGAGGATA 720 

AAACGGCAAC ACAGCTCACA AGAACAGACT TTCCAGCTGC TGAAGTTATG CAAACATCAA 780 

AACAAAGACC AAGA7A7AG7 CAAGAAGATC A7CCAAGA7A TTGACC7CT5 7GAAAACAGC 84C 

GTGCAGCGGC ACA7TGGACA TGCIAACCTC ACCTTCGACC AGCTTCG7AG CTTGATGGAA SCO 

AGCTTACCGG GAAAGAAAG7 GGGAGCAGAA GACA7TGAAA AAACAATAAA GC-CATGCAAA S5G 

CCCAGTGACC AGATCCTGAA GC7GCTCAGT T7G7GGCGAA TAAAAAATGG CGACCAAGAC 1020 

ACC77GAAGG GCC7.U7GCA CGCACTAAAG CAC7CAAAGA CGTACCAC77 7CCCAAAACT 108C 

G7CACTCAGA GTC7AAAGAA GACCA7CAGG 77CC7TCACA GCTTCACAAT G7ACAAA7TG 1140 

7A7CAGAAG7 7A7T7T7AGA AA7GA7AGG7 AACCAGG7CC AA7CAGTAU AA7AAGCTGC 12CC 
77A7AA 
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[Brief Description of the Drawing] 
[Figure 1] 

It exhibits the result of Western blotting of the protein 
obtained by the expression of the genomic DNA of the present 
invention in example 3(111) 

[Explanation of Referenced Numerals ] 
1 : marker 

2; supernatant: of culture medium of COS-7 cell tran3fected with 
vector pWESRoOCIF (example 3(111)) 

3: supernatant of culture medium of COS-7 trans fee ted with 
vector pWESR a (control) 



j 
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[Abstract] 

[Problems to be Solved) 

A novel DNA encoding a protein having an Inhibitory activity 
on osteoclast formation and a method of preparing said protein 
thereby. 

[Means to Solve the Problems] 

DNA described In Seq.ID.No.l and 2. 

A method of preparing a protein with a molecular weight of about 
60 kD (under reducing conditions), and about 60 kD and about 120 
kD (under non-reducing conditions) having an inhibitory action on 
osteoclast formation by inserting said DNA into expression vector 
and by genetic engineering manipulation ♦ This protein has an 
Inhibitory action on osteoclast formation and can be useful for 
curing osteoporosis and rheumatism, 

(Selected Drawings] None 
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[Figure 1] 



CD) 




1 2 3 



<=>\ 2 0KD 
<=6 0KD 



36 



iNTELLfCTUAL PROPERTY OFFICE 
OF Hi 

2 0 AUG 1998 



01/05/01 09:34 PATENT EXPRESS -> 617-248-7100 



NO. 086 P039 



J B 0 / 



y 0 



CLAIMS: 

1- A DNA comprising the nucleotide sequences of the 
Sequences No. 1 and No. 2 in the Sequence Table. 

2. The DNA accocding to claim 1, wherein the Sequence 
ID No. 1 includes the first exoji of the OCIFgene and the Sequence 
ID No. 2 includes the second, third, fourth, and fifth exons, 

3. A protein exhibiting the activity of inhibiting 
differentiation and/or maturation of osteoclasts and having the 
following physicochemical characteristics, 

(a) molecular weight (SDS-PAGE) : 

(i) Under reducing conditions: about 60 kD, 

(ii) Under non-reducing conditions: about 60 kD and about 
120 kD; 

(b) amino acid sequence: 

includes an amino acid sequence of the Sequence ID No. 
3 in the Sequence Table, 

(c) affinity: 

exhibits affinity to a cation exchanger and heparin, and 

(d) heat stability: 

(i) the osteohistogenesis -inhibitory activity ip 
reduced when treated with h eat a t 70*C for 10 minutes 
or at 56*C for 30 minutes, 

(ii) the os teoclas tog enes is -inhibitory activity is lost 
when treated with heat at 90*C for 10 minutes • 

4. A process for producing a protein exhibiting an 
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ivity of inhibiting differentiation and/or maturation of 
osteoclasts and having the following physicochemical 
characteristics/ 

(a) molecular weight (SDS-PAGE) : 

(i) Under reducing conditions: about 60 kD, 

(ii) Under non- reducing conditions: about 60 kD and about 



(b) amino acid sequence; 

includes an amino acid sequence of the Sequence ID No. 
3 of the Sequence Table, 

(c) affinity: 

exhibits affinity to a cation exchanger and heparin, and 

<d) heat stability: 

(i) the osteoclastogenesis-inhibitozy activity is 
reduced when treated with heat at 70^ for 10 minutes 
or at for 30 minutes , 

(ii) the osteoclastogenesis-inhibitory activity is lost 
when treated with heat at 90*C for 10 minutes, 

the process comprising inserting a DNA including the nucleotide 
sequences of the sequences No. 1 and No. 2 in the Sequence Table 
intc an expression vector, producing a vector capable of 
expressing a protein having the above-mentioned 
physicochemical characteristics and exhibiting the activity of 
inhibiting differentiation and/or maturation of osteoclasts, 
and producing this protein by a genetic engineering technique • 
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5. The use of a DNA comprising the nucleotide sequences of the 
^ sequences No.l and No.2 in the Sequence table, in the preparation 

of a medicament for the treatment of osteoporosis and rheumatism. 
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